
 IB Maths: AA HL 
 Further Complex Numbers 

 Topic Questions 

 These practice questions can be used by students and teachers and is Suitable for IB 
 Maths AA HL Topic Questions 

 Course                                                                                             IB Maths 

 Section                                                                                            1. Number & Algebra 

 Topic                                                                                                1.9 Further Complex Numbers 

 Difficulty                                                                                           Medium 

 Level: IB Maths 

 Subject: IB Maths AA HL 

 Board: IB Maths 

 Topic: Further Complex Numbers 

 For more help, please visit  www.exampaperspractice.co.uk 

http://www.exampaperspractice.co.uk/


 Question 1 

 Consider  ,  where  𝑤    =    
 𝑍 

 1 

 𝑍 
 2 

 𝑧 
 1 
   =     2 +  2  3  𝑖     𝑎𝑛𝑑     𝑧 

 2 
   =     2 +  2  𝑖 .

 a) 

 Express w in the form w =a +bi. 

 [3 marks] 

 b) 

 Write the complex numbers  .  𝑧 
 1 
    𝑎𝑛𝑑     𝑧 

 2 
    𝑖𝑛     𝑡ℎ𝑒     𝑓𝑜𝑟𝑚     𝑟𝑒  𝑖 θ,     𝑟 ≥  0 ,    − π < θ < π

 [4 marks] 

 c) 

 Express w in the form     𝑟𝑒  𝑖 θ,     𝑟 ≥  0 ,    − π < θ < π

 [3 marks] 

 Question 2 

 Solve the equation  , giving your answers in the form  𝑧  3    =     27  𝑖  𝑎 +  𝑏𝑖 .

 [6 marks] 
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 Question 3 

 and  𝑙𝑒𝑡     𝑧 
 1 

=  6     𝑐𝑖𝑠    ( π
 6 )    𝑧 

 2 
=  3  2  𝑒 

 𝑖 ( π
 4 )

 a) 

 Giving your answers in the form  rcisθ  , find 

 (i) 

 𝑧 
 1 
    𝑧 

 2 

 (ii) 
 𝑧 

 1 

 𝑧 
 2 

 [4 marks] 

 b) 

 Write  𝑧 
 1 
    𝑎𝑛𝑑     𝑧 

 2 
    𝑖𝑛     𝑡ℎ𝑒     𝑓𝑜𝑟𝑚     𝑎 +  𝑏𝑖 .

 [2 marks] 

 c) 

 Find  𝑧 
 1 

+  𝑧 
 2 
,     𝑔𝑖𝑣𝑖𝑛𝑔     𝑦𝑜𝑢𝑟     𝑎𝑛𝑠𝑤𝑒𝑟     𝑖𝑛     𝑡ℎ𝑒     𝑓𝑜𝑟𝑚     𝑎    +  𝑏𝑖 .

 [2 marks] 
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 Question 3d 

 It is given that  𝑧 
 1 
*     𝑎𝑛𝑑     𝑧 

 2 
*     𝑎𝑟𝑒     𝑡ℎ𝑒     𝑐𝑜𝑚𝑝𝑙𝑒𝑥     𝑐𝑜𝑛𝑗𝑢𝑔𝑎𝑡𝑒𝑠     𝑜𝑓     𝑧 

 1 
    𝑎𝑛𝑑     𝑧 

 2 
    𝑟𝑒𝑠𝑝𝑒𝑐𝑡𝑖𝑣𝑒𝑙𝑦 .

 d) 

 Find  , giving your answer in the form a +bi.  𝑧 
 1 
*     𝑎𝑛𝑑     𝑧 

 2 
*    

 [2 marks] 

 Question 4a 
 𝑙𝑒𝑡     𝑧 

 1 
   =     2  𝑐𝑖𝑠 π

 3 ( )    𝑎𝑛𝑑     𝑧 
 2 

=  2 +  2  𝑖 .    

 a) 

 Express 

 (i) 

 𝑧 
 1 
    𝑖𝑛     𝑡ℎ𝑒     𝑓𝑜𝑟𝑚     𝑎    +  𝑏𝑖 

 (ii) 

 in the form r cisθ  𝑧 
 2 

 [2 marks] 

 b) 

 Find  , giving your answer in the form a +bi.  𝑤 
 1 

=     𝑧 
 1 

+  𝑧 
 2 

 [2 marks] 

 For more help, please visit  www.exampaperspractice.co.uk 

http://www.exampaperspractice.co.uk/


 c) 

 Find  𝑤 
 1 

=  𝑧 
 1 
 𝑧 

 2 
,     𝑔𝑖𝑣𝑖𝑛𝑔     𝑦𝑜𝑢𝑟     𝑎𝑛𝑠𝑤𝑒𝑟     𝑖𝑛     𝑡ℎ𝑒     𝑓𝑜𝑟𝑚     𝑟     𝑐𝑖𝑠  θ    .

 [3 marks] 

 d) 

 Sketch  𝑤 
 1 
    𝑎𝑛𝑑     𝑤 

 2 
    𝑜𝑛     𝑎     𝑠𝑖𝑛𝑔𝑙𝑒     𝐴𝑟𝑔𝑎𝑛𝑑     𝑑𝑖𝑎𝑔𝑟𝑎𝑚 .

 [2 marks] 

 Question 5 

 It is given that that  𝑧 
 1 

=  2  𝑒 
 𝑖 π

 3 ( )  𝑎𝑛𝑑     𝑧 
 2 

=  3  𝑐𝑖𝑠  𝑛 π
 12 ( ),     𝑛 ϵ 𝑍 +.

 a) 

 Find the value of  𝑧 
 1 
    𝑧 

 2 
    𝑓𝑜𝑟     𝑛    =  3 .

 [3 marks] 

 b) 

 Find the least value of  n  such that  𝑧 
 1 
    𝑧 

 2 
ϵ 𝑅 +.

 [3 marks] 
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 Question 6 

 Consider the complex number  where  and  𝑤 =
 𝑧 

 1 

 𝑧 
 2 

 𝑧 
 1 

=  3 −  3  𝑖     𝑧 
 2 

=  2  𝑐𝑖𝑠  2 π
 3 ( )

 a) 

 Express  w  in the form  r cisθ 

 [5 marks] 

 b) 

 Sketch  𝑧 
 1 
,     𝑧 

 2 
       𝑎𝑛𝑑     𝑤     𝑜𝑛     𝑡ℎ𝑒     𝐴𝑟𝑔𝑎𝑛𝑑     𝑑𝑖𝑎𝑔𝑟𝑎𝑚     𝑏𝑒𝑙𝑜𝑤 .

 [3 marks] 

 c) 

 Find the smallest positive integer value of  n  such that  is a real number.  𝑤  𝑛 

 [2 marks] 
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 Question 7 

 Consider the complex number  𝑧 =    −     1    +  3  𝑖 .

 (a) 

 Express  z  in the form  𝑟     𝑐𝑖𝑠    θ,     𝑤ℎ𝑒𝑟𝑒     𝑟 >  0     𝑎𝑛𝑑    − π < θ ≤ π.

 [4 marks] 

 (b) 

 Find the three roots of the equation  expressing your answers in the form  𝑧  3 =−  1 +  3  𝑖 .

 𝑟     𝑐𝑖𝑠 θ,     𝑤ℎ𝑒𝑟𝑒     𝑟 >  0     𝑎𝑛𝑑    − π < θ ≤ π.

 [4 marks] 

 Question 8 

 Consider the equation  C.  𝑧  4 −  1 =  15 ,     𝑤ℎ𝑒𝑟𝑒     𝑧 ϵ

 (a) 

 Find the four distinct roots of the equation, giving your answers in the form  a +bi  , where  a,b ∈R. 

 [4 marks] 
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 (b) 

 Represent the roots found in part (a) on the Argand diagram below. 

 [2 marks] 

 (c) 

 Find the area of the polygon whose vertices are represented by the four roots on the Argand diagram. 

 [2 marks] 
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 Question 9 

 Consider the complex numbers  𝑤 =  3  𝑐𝑜𝑠 π
 3 ( ) −  𝑖𝑠𝑖𝑛 − π

 3     𝑎𝑛𝑑     𝑧 =  3 −  3  𝑖 .

 (a) 

 Write  𝑤     𝑎𝑛𝑑     𝑧     𝑖𝑛     𝑡ℎ𝑒     𝑓𝑜𝑟𝑚        𝑟     𝑐𝑖𝑠    θ,     𝑤ℎ𝑒𝑟𝑒        𝑟 >  0     𝑎𝑛𝑑    − π < θ ≤ π.

 [4 marks] 

 (b) 

 Find the modulus and argument of zw. 

 [2 marks] 

 (c) 

 Write down the value of zw. 

 [2 marks] 

 Question 10 

 𝑙𝑒𝑡     𝑧 =  12 +  16  𝑖 ,     𝑤ℎ𝑒𝑟𝑒     𝑎 ,  𝑏     ∈  𝑅 .

 a) 

 Verify that 4+2i and −4−2i are the second roots of z. 

 [2 marks] 
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 b) 

 Hence, or otherwise, find two distinct roots of the equation  where w ∈C. Give  𝑤  2 +  4  𝑤 +  1 −  4  𝑖 ( ) =  0 ,

 your answer in the form a +bi, where a,b ∈R. 

 [4 marks] 

 Question 11 
 The complex numbers  , and  are roots of the cubic equation  𝑤 

 1 
=  3  𝑤 

 2 
=  2 −  2  𝑖 

 , where p, q, r ∈R.  𝑤  3 +  𝑝  𝑤  2 +  𝑞𝑤 +  𝑟 =  0 

 a) 

 Write down the third root,  , of the equation.  𝑤 
 3 

 [1 marks] 

 b) 

 Find the values of  p  , qand  r  . 

 [4 marks] 

 c) 

 Express  in the form  .  𝑤 
 1 
,     𝑤 

 2 
    𝑎𝑛𝑑     𝑤 

 3 
 𝑟     𝑐𝑖𝑠 θ

 [4 marks] 
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